Foster, McDaniel, Woodruff, and Stokes (1945) recently described the formation of conidia by molds of the genus Penicillium during submerged growth in liquid culture media. Controlling or associated factors for this phenomenon were described as the presence of a rather high calcium-ion concentration and, in general, the development of considerably less mycelium before spore formation than is found if conditions favor development of the vegetative phase alone.
recently described the formation of conidia by molds of the genus Penicillium during submerged growth in liquid culture media. Controlling or associated factors for this phenomenon were described as the presence of a rather high calcium-ion concentration and, in general, the development of considerably less mycelium before spore formation than is found if conditions favor development of the vegetative phase alone.
In the course of experimental studies on microbiological problems relating to the production of penicillin, we Conidia formation in submerged culture has also been observed in a corn steep water lactose medium which contained added iron to the extent of about 500 ,ug per ml or more. Table 1 shows the effect of iron on submerged conidia and penicillin formation employing shaken flasks incubated at 24 C.
Foster et al. (1945) showed that 0.5 to 5.0 per cent calcium chloride, or 0.18 to 1.8 per cent calcium, was very favorable in stimulating the production of conidia by submerged culture in two species of Penicillium. They also mentioned that "heavy metal nutrition of the organism also is influential to some extent." Foster (1939) , in reviewing the heavy metal nutrition of fungi (surface growth), indicated that iron was generally essential for the fructification of molds but that zinc sometimes suppressed it. Our work showed that 0.05 to 0.1 per cent iron resulted in submerged conidia formation, whereas 0.2 per cent iron suppressed 3.0 0 3.3 0 3.1 0 -_ * The basal medium consisted of 4 g of corn steep water and 2 g of lactose per 100 ml, pH 5.6; 180 ml per 1,000-ml flask. The iron content of the basal medium was about 20 pg per ml or about 0.002 per cent. The calcium content was about 40 pg per ml. Iron was added as ferric alum with the exception of the 2,000 pg per ml flask in which the iron was added as ferric nitrate. growth almost completely. Thus, on a weight basis, iron is about four times as effective in promoting submerged sporulation as is calcium at minimal levels.
SUMMRY
The formation of conidia in submerged shake-flask cultures of PeniciUium notatum has been induced in a variety of media, without the addition of heavy metals, under conditions favoring slight or moderate growth, thus permitting good aeration, and the maintenance of an hydrogen-ion concentration between pH 5.0 and pH 6.5. Submerged sporulation was brought about under these conditions in media supplied with nitrogen by corn steep water, ground wheat, malted wheat, or thin-grain stillage.
The addition of iron to a basal corn steep water lactose medium to the extent of about 100 ug per ml did not materially interfere with penicillin production or promote conidia formation, but additions to the extent of 500 to 1,000 jug per ml suppressed penicillin titers, lowered pH, and promoted submerged sporulation. The addition of 2,000 ,ug per ml strongly suppressed the growth of the mold, and no conidia were produced under the conditions of the experiment.
